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substrate binding. Alternatively, as suggested by the
complete box H/ACA RNP model (Rashid et al., 2006),
multiple proteins in the complex may contribute to the
RNA-protein interface.
The crystal structure of the Cbf5-Nop10-Gar1 com-
plex and the model of the box H/ACA RNP are, however,
not consistent with every published biochemical result.
For instance, archaeal L7Ae (a homolog of eukaryotic
Nhp2) joins the complex by directly binding the guide
RNA, whereas recruitment of eukaryotic Nhp2 to the
complex appears to be mediated primarily by protein-
protein interactions between Nhp2 and Nop10 (Wang
and Meier, 2004). The model provides little insight into
these differences. Most strikingly, in vitro crosslinking
experiments detected a contact between the nucleotide
targeted for modification and eukaryotic Gar1 (Wang
and Meier, 2004), but this contact seems impossible ac-
cording to the model, as the target nucleotide is too dis-
tant to contact archaeal Gar1. It is possible that the
inconsistencies simply reflect species-specific differ-
ences. In that regard, eukaryotic Gar1 contains extra
N- and C-terminal domains compared with archaeal
Gar1, and the extra domains may directly contact the
target nucleotide. Alternatively, Gar1 may transiently
contact the target nucleotide at some point during the
reaction. Clearly, the proposed model not only raises
some challenging questions, but also presents a number
of predictions for further investigation. Thus, crystalliza-
tion of the archaeal Cbf5-Nop10-Gar1 complex and con-
struction of the model of box H/ACA RNP represent
extremely important steps toward a complete under-
standing of the function of this complex.
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Formin proteins control the dynamics of unbranched
actin filaments and are regulated by intramolecular
interactions. In this issue of Structure, Nezami et al.
(2006) reveal the structure of a central component of
the interaction that locks Diaphanous-related formins
in the inactive state.
Actin filaments play critical roles in many aspects of cell
biology. In recent years, the formin family proteins,
which are potent regulators of actin polymerization dy-
namics, have stirred ample excitement among many bi-
ologists. Their biological significance and the fact that
formin family proteins contain multiple conserved do-
mains with discrete biochemical properties have made
formin proteins immediate targets for crystallographic
analysis. In a flurry of discovery, several important struc-
tures have provided key insights into the molecular
mechanism of formin function (Lammers et al., 2005;
Otomo et al., 2005a, 2005b; Rose et al., 2005; Xu et al.,
2004; Nezami et al., 2006).
Formin proteins are defined by the presence of formin
homology 2 (FH2) domains, the functional heart of for-
mins, which nucleate new actin filaments and associate
with the elongating barbed end of growing filaments(Higgs, 2005; Zigmond, 2004). Among formin proteins,
Diaphanous-related formins (DRFs) contain conserved
N-terminal regulatory domains and a C-terminal Diapha-
nous autoinhibitory domain (DAD). While the core DAD
region is short (w25 residues), the N-terminal regulatory
region contains contiguously a GTPase binding domain
(GBD), a Diaphanous-inhibitory domain (DID), and a di-
merization domain (DD). It has been shown that the in-
teraction between the DID and DAD domains inhibits
(thus ‘‘locks’’) the activity of the FH2 domain. The bind-
ing of specific Rho family GTPases (the ‘‘key’’) to GBD
can relieve this autoinhibition by directly competing
the DAD domain away from the DID domain (Li and
Higgs, 2005; Rose et al., 2005).
How does the lock work? Through structure determi-
nation by X-ray crystallography, Eck and coworkers
now show that the DAD peptide of mDia1 forms an am-
phipathic helix and docks on the concave surface
formed by the four armadillo repeats in the DID domain
(Nezami et al., 2006). This interaction is mostly hydro-
phobic, which is consistent with the endothermic nature
of the DID-DAD interaction (entropy-driven) (Nezami
et al., 2006; Rose et al., 2005). The interface is also highly
conserved among most DRFs, and thus the observed
‘‘locked’’ structure should be shared by other DRFs as
well. These conclusions are consistent with recent work
by Wittinghofer and coworkers (Lammers et al., 2005).
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lock? Previous structural studies have shown that Rho
interacts with both the GBD and DID domains (Li and
Higgs, 2005; Rose et al., 2005). It has also been shown
that the DAD-interacting DID domain is sufficient for
the autoinhibition of Diaphanous activities (Li and Higgs,
2005). However, through the superposition of the previ-
ously determined RhoA/GBD-DID-DD complex struc-
ture with that of the DAD/DID complex, Eck and co-
workers (Nezami et al., 2006) show that only one RhoA
residue may collide with the DAD domain. While this
potential collision may contribute to the competition
between RhoA and DAD, a more important switching
mechanism may rely on the GBD domain. In the absence
of a Rho-GTPase, the GBD region is largely unstructured
(Otomo et al., 2005a; Nezami et al., 2006). In the pres-
ence of RhoA, the GBD becomes well ordered and has
a rigid configuration relative to the neighboring DID do-
main, which occludes the binding of DAD on the DID do-
main (Nezami et al., 2006). The authors note that this ap-
pears to be a general scheme for many GTPases to exert
their regulatory role by binding to the regulatory domain
(the DID domain in this case) as well as a neighboring re-
gion (the ‘‘access point’’ as termed by Otomo et al.
[2005a], the GBD domain in this case).
How does this DID-DAD lock encage or block the
function of the FH2 domain in full-length DRFs? Previ-
ous studies indicated that, in addition to the DAD do-
main, the DID domain may also interact directly with
the FH2 domain (Li and Higgs, 2005). Calorimetric anal-
ysis reported by Eck and coworkers shows that the
presence of the FH2 domain does not dramatically en-
hance the binding of its C-terminal flanking DAD domain
to the DID domain (Nezami et al., 2006). However, the
direct interaction between DID and FH2 domains still
cannot be ruled out in the intramolecular scenario. An
important factor adding to the complexity of DRFs auto-
inibition is the dimerization or oligomerization of DRF
proteins. Both the FH2 and DD domains of DRFs pro-
mote dimerization (Higgs, 2005; Zigmond, 2004). It re-Structure 14, February 2006 ª2006 Elsevier Ltd All rights reserved D
Selectivity and Promiscuity
in Eph Receptors
In this issue of Structure, Chrencik et al. (2006) report
a structural and thermodynamic analysis of EphB4 in
complex with an antagonistic peptide; the insight
into Eph-ephrin interaction suggests determinants
for Eph receptor specificity. These findings will con-
tribute to the development of EphB4 antagonists for
therapeutic applications.
The Eph receptors comprise the largest family of recep-
tor tyrosine kinases (InterPro database, http://www.ebi.mains unclear if the so-called ‘‘intramolecular’’ interac-
tion is indeed formed within a single DRF molecule, or
formed between DID and DAD domains of DRF homo-
dimer/homo-oligomers. Our complete understanding
of the autoinhibition mechanism will have to wait for
future structural and biochemical studies of the full-
length DRFs.
In addition, in vitro studies showed that mDia1 autoin-
hibition is not fully relieved by RhoA (Li and Higgs, 2005).
It is thus possible that DRFs can be regulated by factors
other than GTPases. Nevertheless, with the addition of
this current work, the molecular mechanisms underlying
formin regulation have been largely unraveled in a
domain-by-domain approach. The next goal for the field
is the structure of the full-length DRF or DRF fragments
that contain all regulatory, dimerization, and functional
(FH2) domains.
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ac.uk/interpro, entry IPR001426); they have extracellular
and cytoplasmic domains flanking a median transmem-
brane region (InterPro IPR001090). The receptors are
divided into two classes based on the properties of
the corresponding ephrin ligands. While ephrin-A li-
gands are attached to the extracellular side of the cell
membrane via a GPI anchor, ephrin-B ligands have a trans-
membrane region and both extracellular and cytoplas-
mic domains (Interpro, IPR001799). In a cell-contact-
dependent interaction, signaling is propagated in both
the receptor-expressing and the ligand-expressing cells,
a property particular to Eph signaling. The Eph recep-
tors and ligands were originally identified as neuronal
pathfinding molecules. Genetic ablation experiments
in mice have demonstrated that Eph signaling has
